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DETAILED STUDY OF 60-DAY NONFATAL UNDERGROUND 
ACCIDENTS IN PENNSYLVANIA aap COAL MINES DURING 


_ 19392 
By L, C, Ilsley2/ 
INTRODUCTION 


Through the cooperation of the Pennsylvania Department of Mines the 
writer obtained from State records detailed information concerning coal- 
mine accidents occurring in Pennsylvania bituminous mines during 1939, 
particularly those nonfatal accidents in which the injured person lost 60 
or more days? time from work, 


The writer wishes to aclmowledge assistance received from Pennsylvania, 
State officials, especially Richard Maize, secretary of mines, a Joseph 
J. Walsh, deputy secretary of mines; also to Thomas Dickinson, of the 
Bureau of Mines, who rendered valuable assistance in assembling the data 
in the several tables, - ; 


Of the total of 1,622 nonfatal Sonteymtngtatine accidents in the 
bituminous mines of Ponnsylvenia reported in 1939, 1,531 or 34 percent 
occurred underground, and these underground injuries are used as the basis 
of the present study, One reason for making a study of 60-day nonfatal 
accidents is that many of then are very severe and under slightl; different 
conditions might have been in the fatal-accident group, The fact that over 
1,500 accidents were available for this study allowed certain general.con~ 
clusions to. de drawn, which it ish oped maz prove helpful in taking steps 
to reduce the numoer of. such accidents in the future, 


Twelve tables have been prepared giving different groupings and classi~ 
fications of these undergrouni accidents for Pennsylvania bituminous mines 
during 1939, The contents of ti.c several tables is discussed in the order 
in which the tables occur, 


The Bureeu of Mines will welcome reprinting of this paper provided the 
following footnote acknowledgment. is uneds Reprinted from Bureau of 
Mines Information Circular 7176," ° 

2/ Electrical engincer, Mininz Division, Bureau of Mines, Pittsourgh 

Experiment Station, 4300 Forbes St,, Pittsburgh, Pa, 
3/ Junior clerk, Bureau of Minos, ° PL tt: sburgh Experiment Station, 4800 
Forbes St., Pitt SSDUT Es i 
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In table 1 underground cmployees have been classified in 13 groups, 
The number of accidents for cach assigned district has been kept by districts 
so that the effect of mechanization may be studied,. Also, any local condi- 
tions peculiar to a given district may appear under such segregations, From 
this table it is seen that 1,001 (approximately two-thirds of all wnderground 
accidents) are in the miner and loader group, The next largest group (135) 
comprises motormen and workers immediately concerned with handling of the 
motor—hauled cars, The third largest group (134) is concerned with cutting 
coal, ‘The fourth largest group (90) performs a great variety of work usually 
Classed as day labor, 


Table 2 supplements table 1 and shows that nsarly 10 percent of the men 
may not have been performing their regular task at the time of injury, For 
instance, men riding to work or walking to and from their work aro not con- 
sidcred to be at their regular -tasks, Naturally, there will be some errors 
in ‘this grouping, as in sone instances @man may do assigned to do other 
kinds of work and the. notes in. one or with the accident may not make 
that. point clear, _ Bas she ih ah 9 oi 


Table 2 is worthy of study, however, as “46. may indicate. what happens 
- when a man is.-assigned.to an emergency. task without naa. been egas 
instructed for et particular job. 


fable 3- piece penepal ‘information as “to the part of the body’ gered. 
The 1,531 accidents included &7 head injuries, 515 trunk injuries, 295 
arm injuries, 611 leg injuries, and 23 not classified, This tabulation 
shows that it is. more. difficult to_keep the legs from being injured than the 
arms, Injury to any part. of the body may be serious; however, it is quite 
provable that heed injuries might cause some of the most severe cases, 
There was no information as to whether the injured persons were hard hats 
or sefety SHOE Be: ; 


Table 4 is firet of ‘all a correction factor for table 3 as there were 
131 cases in which more than one part of the body was injured, In table 3, 
for the purpose of grouping, only, the first—-mentioned injury was used, These 
131 cases of multiple injuries covered 95 miners, 9 of the cutting machine 
- erew, and 6 of the motorman groups also 5 of the labor group, Looking at 
these multiple injuries from a cause standpoint it 1s seen that 8 were 
caused by roof falls, 20 in haulage work, and 12 in working around machinery, 
including cutting machines, 


Table 5 covers details on amputations. Among the 1,531 accidents, © 
there were 53 cases requiring auputations - thirty four cases of fingers or 
thumbs, 11 cases of toes, 3 leg amputations, 2 arm amputations, 2 in which 

a part of a foot was lost, and 1.in which a part of a hand was lost, The 
question naturally arises in case of. the toe losses.as to whether protective 
shocs were worn, Of ‘thoso sufforing amputations, 23 were miners, 12 were 
doing haulage work, and 9 were employed in coal cutting, 


All the cases have been recorded for multiple injuries listed in tablo 
4 and for amputations listed in table 5, as it is believed that safety men 
studying these particular types of accidents may see practices or conditions 
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allowed in their mines, which if eliminated or modified might lessen the 
occurrence of such accidents, 


Table 6 gives detailed information on sprains, Fighty-nine such 
accidents are listed, Sixteen of these were apparently caused by lifting 
cars and an equal number dy pushing cars, while 13 were attributed to tasks 
such as lifting slate, loading coal or slatc, or shoveling coal or rock, 
Sprains cover injuries in which one or more joints are affected, 


Table 7 gives similar information on strains, Strains cover those 
cases in which muscles not connected with joints are affected, 


Of the 33 accidents listed under this heading, 11 were due to lifting 
cars or material, 10 to pushing cars, and 5 to lifting slate or coal, or 
poeting or shovel tne, coal or slate, . 


Table 8 gives detailed infornaticn as to the cause of hernia, Of the 
126 cases listed, 31 were. caused by lifting cars or other matcrial, 32 


-.-were calised by pushing cars, and 21 by lifting coal or slate or by shoveling 


or loading coal or. slate, Among the 126 men injured, 84 wore miners, 


Table 9 gives detailed information on ruptures, Some of the se accidents 
may belong in the hernia group but others decidedly do not, Of the 15 
. Cases listed, 4 were caused by lifting cars or material, 2 resulted from 
- pushing cars, ane 2 from Ss coal or slate or shoveling or eee coal 
or slate, 


In table 10 the accidents in each classification have been arranged 
according to what. vas'eonsidered the direct cause, For example, if a cut~ 
ting machine kicked back and knocked out a prop, causing a fall of roof, 
the accident was placed in the group covering "cutting, tramming and related 
-tasks." If the injury was caused while the machine was being loaded or un- 
loaded or during tramming, it was placed in that group, If anyone was in- 
jured while working on haulage, the accident was charged to "haulage and 
-related tasks," - This group also includes accidents in which miners are 
injured while pushing or rerailing cars, Jn fact, any accident caused by 
the movement of the empty or loaded car has been placed in this group, On 
the other hand, accidents caused dy machine-loading have deen kept in a 
separate group, 


The first three columns in taole 10 have to do with roof falls or prop | 
and jack falls, Combining these three columns gives a total of 566 accidents 
SS elles or 3? Peres of tne total number of 60-day wee ee accidents, 


The fext ore ous covers haulage accidents, There were 515 such 
accidents, or 33 percent of the total underground accidents, These two 
groups toge the r.account for 70 percentof all underground accidents, One 
other notadlc source of accidents is cutting of coal and rclated tasks, which 
caused 111, or 7 percent of the injuries, Undoubtedly this is very high 
_. when considcred from a man~hour cxposure basis, Thirty-four accidents con~ 
- mected with mechanical loading sccoms low; however, if all the coal ‘had been 
loaded mechanically this figure might have been for tines as high, 
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Table 11 has been prepared from the task angle, For exemple, a man 
might be injured while unloading mine rails, ‘These railsare for the track, 
and the accident is charged against track laying; or a man might fall while 
carrying a timber or a roll of brattice cloth and the accident would be 
charged against timbering or brattice work, If he was injured while carrying 
pipe, the accident would be charged against pumping and related tasks, 
Generally, if the accident occurred to a miner or loader while he was work- 
ing at a task in his room, it was charged to mining and loading, If a fall 
of roof injured a cutter. or a scraper while operating a cutting machine 
the accident would be charged to cutting, as it would not have happened if 
the place had not been entcred for the purpose of undercutting the coal, 


The haulage accidents have been segregated to show some of the more 
common causes such as rerailing cars, applying brakes to cars, coupling 
cars, and pushing or pulling cars ‘oy hand methods, Combining the columns 
that have to do with haulage, including man trips and riding on cars, gives 
a total of 486 accidents chargeable to haulage, which,. added to 652 accidents 
charged against mining and loeding, gives a total of ci 138 accidents in 
these two classes, or 73 percent of all underground acciden téy. The next 
large group of accidents is ascribed. to cutting by mechanical means, ‘This 
group shows 146 accidents, or 9 percent of the total, Mining, haulage, 
and cutting cause 82 percent of all underground accidents, 


Table 12 sites miscellaneous data in regard to the tonnage produced 
in each district by hand loading and by machine loading, The number of 
. loading machines (including conveyors) and the number of cutting machines 
are also given for each district, 


The number of tons of coal produced per 60—day dhdererout accident 
is given for each district: also the man-hours worked, based upon an assumed 
7-hour day are included, This latter calculation gives data for calculating 
’ the last column, which gives the million man hours per 60-day underground 
accident, 


From the average tonnage figures it will be seen that in 1939 slightly 
less than one-fourth of the coal was loaded mechanically, There was not 
enough mechanical loading in 1939 from which to draw conclusions as to the 
relative safety of hand loading as compared to mechanical loading, 


LESSONS TO BE LEARNED 


In any study of accidents it is believed that .because of the ratio of 
the number of 60-day accidents to fatal accidents, which may be as high as 
16 to 1, more accurate conclusions can be drawn by making a study of the 
60—day accidents, 


Miners and loaders are sudjected to the average underground hazards 
with respect to 60-day accidents, 


“The aecanecannarentiy subjected to the greatest hazards are cut- 


ters, scrapers, and others working on or around cutting machines, 
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. Those working on haulage tasks have a more hazardous job than miners, 
though a somewhat less hazardous one than mrchine runrrs, 


Those working on drills and as laborers, supply men, end reprir men 
heave slightly greatcr hazards. than miners, a 


Roof falls arc the greatest cruse of injury to miners, while haulage 
crews are injured in the main from cars, locomotives, and hoists, 


Of these 1,531 underground accidents, several hundred might have been 
fatal accidents, Over 50 resulted in permanent injuries due to amputations, 
and probably a number of others will never be adle to work at their former 
tasks, Therefore, anything that can be done to lessen these serious acci- 
dents wil] improve the safety record and reduce the number of fatalities, 


The following recommendations and suggestions are made in the hope 
that: safety engineers.and others will study these tables in detail and 
make application of their findings to their own particular proolemss:. 


1. A thorough understanding of the State mining laws and a working 
knowledge of company rulcs or regulations and pottenes should be a first 
requisite in any safety prog fram, 


2. Supervisory officials shovl2 be men of high ieuate trust- 
worthy, efficient, of sound judgment, and capable of commanding the respect 
and confidence of their men at e1l times, 


3. Tho system of mining adopted should conform to well-cstablished 
safety practices of proved merit, especially with respect to roof control 
and economic recovery of the coal, 


4. In the daily operation ‘of the mine good housekeeping should be 
practiced diligently and relentlessly, ‘ 


5. Every employee should receive thorough instructions as to the 
safest manner of performing his work, especially with respect to roof control 
and the operation of electrical equipment, ae 


6. It is the duty of the operator not only to furnish the safest 
and most dependable equipment available but to maintain it in the eat ony 
manner possible, : 


7. Inflexible rules for systenatic timbering suited to the local 
roof condition should be anopyad, rom which there should be no deviation, 


8, The fact is inescapable that the responsioility for the prevention 
of accidents rests primarily upon the operating company, When this attitude 
is manifested by the employer, a definito Petey forward has been taken toward 
lowered accident meveSs : 
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9, Although the necessity for adequate supervision cannot be over- 
estimated, nevertheless the worker should be impressed with Ets individual 
responsibility if accidents are te, be prevented, _ 


10, <A well-planned safety prenntvation should be established at 
every mine, and safety meetings for both the supervisory force and une 
workers should be held regularly, 


In addition to the general recommendations already made, Oe, writer 
wishes to offer certain ‘specific mugevationss 


ee es Since over 500 persons were injured by falling coal or rock,. it 
is recommended that a specific stud; be mde of roof control, especially 
the benefits from narrower rooms and better Sennen anes followed by more 
official supervision in the rooms, 


2, Since coal cutting is apparently the most hazardous job in the 
mine, a crew that has a notaole safety record might be used to instruct 
all other cutting crews in safer methods of oP AaEE coer and related work 
in handling cutting-machine outfits, 


3. Since so many men received “sities while pushing and waiving cars, 
_ the elimination of such tasks should improve safety’ records, F 


4, The large number of head: injuries indicates need of a wider adopt— 
ion of hard hats, 


5. The large number of toc and foot amputations indicates the need of 
a wider adoption of safety shoes, 


6. Many men were injured rerailing cars, Good tracks will keep the 
cars on the track, The propor use of rerailers should also tend to reduce 
this type of accident, 


7. A number of men were injured couwnling cars, Wherever it is 
practicable to change to automatic coupled cars much timo will be saved 
in coupling, and many hand and finger injuries will be avoided, 


& A number of men were injured by falls on their way to work, This 
in part may have been the fault of the management in not providing proper 
manway s. 


9. <A number of men apparently were injured when working at temporary 
jobs, A certain amount of such sudstitution is necessary in the daily 
conduct of mines, but an endeavor should be made to have trained substi- 
tutes to take the place of adsent workmen, especially machine operators, 


10, Many men lost time because of hernias, Some of these cases were 
undoubtedly chronic, <A physical examination at the time of employment 
should tend to eliminate the hiring of many persons so afflicted, 
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TABLE ae 60-D nonfatal underground accidents in Pennsylvania 
coal mines during 1939 


ee of body acaped Classified by ocupation 
2 : : : : Un~- 
Classification of employees |Head Arms | Legs }, — Totals 


Officials: Mine foreman, assist- — , 

and mine foreman, fire boss and 

minor officials 1l 
Miners or loaders: Conveyor . 

loader and apprentice miner | 1,001 
Cutting-machine operator: Runners, ar Pape 
scrapers, and helpers 134 
12 = 


Loading-machine operator: Con- 

veyor operator: coe 

Drill operator Fe Ce De es 
Motorman: Brakeman, snapper, ap 

rider, and spragger_ 36 | 49 | 46 135 
Driver: Hauler ae ea 8 35 


Laborers Repairman and supplyman | 2 | 36} 20 | 32 | =f} 90 
Timbermant Bratticeman : ey a he 0 Fae 


Trackman: Trecklayer, rondman, a cee! gil ip ele egeilie ake 

and. helper 14 

Rockman: Slateman and slate 

picker a 3 6 


Shot firer: Shooter _ i ee 8 
Miscellaneousl/ terete 2 


Total | 515 |295 |e _|23 {1,531 


1/ Miscellaneous includes 2 cagers i 1 each of the following: Mechanic, 
bottomman, engineer, electrician, transitman, trapper, greaser, 
pipeman, dumper, and unknown ti tle, 
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